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Monitoring and mapping VOI canoes usinq remet, e sensing
supports vari ous V03 cano3 ogi c:al sci enc.e c)bjer. tives : provi di ng a
better understanding of past eruptive hcha~i or; detect ing anti
monitoring ash -plumes; contri but. i ncj t c) cietermi nati c>rl c)f q] obal
“S02 budgets; quanti fying the VOI umc of volcdnic prociucts;
i rilprc)vi ng VOI c.ani c ha~, arcis maps; and providing warnings t.o
aircraft of plume hazards, among others.

Much of the ql. obal observation and monitoring of VCJI canoes
present.] y makes use of five sate] 1 it. e systems : 1 ) t,he F’rench
satellite SPOT provides high spatiao resolutic)n (l Orn)
panchromatic data, once every five days; each i.macje Cc>vers a
60x60 km area; i t e.an bc useci t o map 1 anciscapes anti cl-ranges, s u Ch
as lava flows; 2) Ilandsat l’hemat.i  c Mapper provides 30r[l
mult. ispect., ral data once every 1 6 ciays, cc~verinq areas of 1 85x185
km; i.t can also be used for mapping, but. additjona~ 1 y Lha data
al~ ow calculat.  i.on of ternperat  ures ancl encrcjy f 1 uxes for smal 1 t.o
extencieci hi gh temperature VOI c,ani c phenomena, SUCh i3S fLII[l:ir’Oj  ~S,

lava flows, domes, etc. ; a 120rI[ resc>l ut. i C)II t.herma] band adcis
supp] ementary therms] i nfornmti or], allowing observaLi. on of ].OW
temperature (<1 00C) targets; 3) AVHRR and GOES provi cie 1 ow
spatial resolution (lkrn) nlulti spect, ra] data several times per.
ciay; these data can be used t.o monitor plume evoluti on, and
detect and estimate temperatures of large VOI canj-c features;
images cc)ver t.housancis of kil c>r[~eters; the frequent repeat time
are thei r rriai n advantage; 4) TOMS on the Nimbus sate Jlit. e is used
to map g~ obally stratospheric ozc)ne and S02 .

Research by us using experirnenta.1  ai rcraft scanners has
i.ncii cated the advantages of other instrurnent.s  and wave~ ength
hands for monitoring and mapping VOI canoes, compared t-o exi. sti. ncj
operati ona] systems , Of great utility i s mu]ti.spectral thermal
irlfrared capability (8- 12 micron region) . In addition to allowing
mc)re accurate temperature measurements to be made, the data can
be processed to extract. emi ssivity variat ions. This i s a
characteristic of silicate rc)cks that allows subt,le rnineralogi.  cal



vari ati ons to he observed and nmppecl, t_hus jmprovj nq our abil i ty
to map hj. st. orjc anti prehistoric flow fields. Work at Mt. . Iitna, in
I]awai j , Karnchatka, Cal ifornj a, and other sites has ciemonstrat-eci
the value of this approach to improved mapping. Another
app] j Cat.j on of rnult,i spectra] thermal infrared data i s cii rect
measurement of S02 emi ssi ons from VOI cani c plumes. The presenr. e
c)f a st rc>ng S02 absorpti on hand between 8 and 9 micrc>ns can be
Cic!tectecl, anti thus the flux of S02 estimated. Results frc)ln Mt .
Rtna .anci Hawai i have val idat-eci the usefulness of’ t.hi s techni que
as a cornpl ement to hot. h ground and ai rcraft CO SE>F:C measurements,
anti TOMS sate] Iite data.

Put ure sate] ~ it. e inst rurnent.s wi ] ] incorporate soI[”m of these
irnpr’oveci  capabi] iti es . l’he 1;0S Advanceci Spaceborne Thermal
F:mi ssi on Ref 1 ect.ante Radi cmleter (AST’F:R)  i nst rument, Che  to be

]auncheci in 1998, wil 1 c.ombi ne hi gh spat. i al resol ut. i c)rl
pan~hromat.i C ciat. a, several vi sib] c--near in frareci- short wave
infrared channel s, and multi spectral ther]na J i.nfrareci capabi 1 i t-y .
The thermal bands wil 1 al 1 ow di rect measurement of opt. i cal 1 y thin
p] umes of S02 in volcanic erni ssions and n[easurement  of 1 ow
t.ernperature VO] cani c phenomena . Point abi]it. y will permit
revi siting sit-es with a frequency of a few days. Planneci
i rnprc)vemerlts  to the l,ar-ldsat i nstruments may al so i ncl ude
mu] t-i spectra] thermaj channels, stereo capabj lity, arid Pc)ssibly
“imacjjng spectrometry  C?ipabi. j i Ly (ciata unknown) . Decii cat. c!ci
VO] cano~ ogical Sat. elJ. jt. es are bei ng p] annecl for possib] e ] aurlch
as Rarth F)robe Missions. One Cc)nc.ept  WC)U3 cl al 1 ow cent i nuc)r.rs
monitor-inq of northern 1 ati Lucie VC)I canoes (> 35 degrees) with
S02, temp~rature, and part. i C.U1 ate measuri ng capabi] iti es . A
pr3.I[lary appl. i cat. i on of this sate] ] ite would be to monitor haz, arcls
anti warn ai rr, raft of VOI C,ani C. plumes alc)nq the trans - polar air
routes. ‘1’wo sat. el 1 it. es WOUI d provide cont,~ nuous coverage of hi gh
rlort_hern 1 atj tudes, and frequent coverage fc>r c>t. her VC)] canj c
regi ons arc)unci  the g] obe .


